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Focus on Field-Portable and Miniature Mass
Spectrometers. Presentations from the 12th
Sanibel Conference on Mass Spectrometry
Mass spectrometry, one of the most powerful and
versatile methods of chemical analysis, is utilized in
areas ranging from the identification of elemental ionic
contaminants in drinking water and in silicon wafers to
the sequencing of oligonucleotides for DNA identifica-
tion and speciation of intact bacteria, mole spores, and
other microorganisms. Mass spectrometry has the res-
olution and accuracy to allow the differentiation be-
tween molecules with the same nominal mass but
different elemental compositions and between a posi-
tive- and negative-charge chlorine ion, a difference of
about 1/1000 of a mass unit. However, a major limita-
tion of mass spectrometry has been the need to bring
the sample to the mass spectrometer. The 12th Sanibel
Conference on Mass Spectrometry held at the Sundial
Conference Center in Sanibel Island, Florida, January
22–25, 2000, was concerned with approaches to remedy
this situation (Reviewed J. Am. Soc. Mass Spectrom. 2000,
11, 468–471).
Instruments used and developed in the first half of
the twentieth century by Thomson, Aston, and Demp-
ster for the characterization of the elements of the
periodic table were fragile because of the glass analyz-
ers, the size and weight of the devices used to produce
the electric and magnetic fields, and the crudeness of
the vacuum systems. There was no consideration of
taking these instruments to the sample. In the 1950s
with the commercialization of the time-of-flight instru-
ment by Wiley and McLaren, the complexity was min-
imized, the glass analyzer was replaced with a metal
analyzer, but the size and power requirements re-
mained obstacles to utilizing the mass spectrometer
outside the laboratory. Paul’s development of quadru-
pole technology in the 1950s followed by Finnigan,
Extranuclear, and Hewlett-Packard’s commercializa-
tion in the late 1960s and early 1970s of the transmis-
sion-quadrupole m/z analyzer began to reduce the size
constraint, but did little to address the power require-
ments. However, today, with modern low-power-con-
sumption electronics, new battery technology, and
reduced pumping size, the field-portable mass spec-
trometer has become a reality.
Four of the seven articles in this Focus issue of
JASMS deal with reducing the size and power require-
ments of mass spectrometers so that they can be taken
to the samples for analysis. Jorge Diaz and his coau-
thors at the University of Minnesota describe the devel-
opment of a subminiature double-focusing sector mass
spectrometer using conventional machining and thin-
film patterning techniques. In their paper on trade-offs
in quadrupole design, Said Boumsellek and Robert
Ferran of Ferran Scientific discuss miniature quadru-
pole mass analyzers, micropole arrays, and their per-
formance characteristics. Bob Cotter and colleagues at
Johns Hopkins describe a miniaturized orthogonal
time-of-flight mass spectrometer with an electron im-
pact source and rf ion guide. Jack Syage and his group
at Syagen Technology discuss the development of a
high-speed gas chromatograph instrument with time-
of-flight or quadrupole ion trap, time-of-flight analysis.
In these articles, the main emphasis is on the mass
analyzers, their performance, and their power require-
ments. However, this instrumentation relies on the
parallel efforts taking place in size- and power-reduc-
tion developments occurring in ion detectors and vac-
uum systems. An additional type of mass analyzer, not
represented in this focus section but introduced at
PittCon 2000, is the miniature ion cyclotron resonance
analyzer that can be incorporated into portable instru-
mentation.
The other three articles deal primarily with the
applications of and the environments encountered by
the extra-laboratory mass spectrometer. In the article by
Peter Palmer and Thomas Limero on the use of mass
spectrometers in space exploration, the early out-of-
laboratory uses of mass spectrometry are chronicled.
From Biemann’s Viking Explorer to the tiny transmis-
sion-quadrupole analyzers used as respiratory gas an-
alyzers in spacesuit helmets, portable mass spectro-
metry has been essential to the success of the space
program. Tim Short and colleagues describe the design
and operation of underwater mass spectrometers that
couple membrane introduction systems to linear quad-
rupole or ion trap analyzers for in situ detection of
volatile organic compounds and dissolved gases in the
hydrosphere. Brian Eckenrode’s article on the environ-
mental and forensic applications of the field-portable
mass spectrometer illustrates the diversity and chal-
lenges of these applications. However, the limitations of
current instrumentation are only part of the impedi-
ment to the success of mass spectrometers out of the
laboratory. During his presentation at the conference,
Jochen Franzen (Bruker Daltonics, Bremen, Germany)
who was introduced by Henk Meuzelaar as the “Father
of Field-Portable Mass Spectrometry,” noted that the
reluctance of analytical chemists to conduct experi-
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ments outside the laboratory was a major impediment
to the advancement of the field.
The field-portable and miniature mass spectrometer
has yet to achieve the commercial success of the still
market-dominant GC-MS or the rapidly growing mar-
ket for the LC-MS. However, because of developments
in ease of use, hardware simplicity, ruggedness, re-
duced size, acceptance by emergency response teams,
and a more adventurous spirit in the analytical chemist,
this area of mass spectrometry will continue to be of
paramount interest. At least two meetings have already
been held this year that deal with field-portable mass
spectrometers and other instruments (2nd Workshop
on Harsh Environment Mass Spectrometers held on
March 18–21, 2001, and sponsored by the Center for
Ocean Technology at the University of South Florida,
http://cot.marine.usf.edu/hems/HEMSconf.htm; and
the annual On-Site Meeting held on alternating sides of
the United States, January 21–24, 2002, in Florida,
http://www.ifpac.com/onsite). There is also a bi-
monthly journal dedicated to field-portable analytical
instrumentation that usually includes information on
mass spectrometry (Field Analytical Chemistry and Tech-
nology, John Wiley: New York, published since 1996;
Henk L. C. Meuzelaar, Editor). The subject will cer-
tainly be revisited by ASMS in future conferences, and
its progress will continue to be documented in the
Journal of the American Society for Mass Spectrometry.
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